Abstract: Most studies of immigrant health are cross-sectional and fail to collect information prior to migration, leading to potential bias and confounding. The present pilot study examines the feasibility of studying migrants prospectively, with baseline data collected before migration. The study followed two cohorts of Filipinos for one year, a migrant cohort (n=27) that emigrated to the U.S. and a second non-migrant cohort (n=26) that remained in the Philippines. The one-year retention rate was 96%. The migrant cohort arrived in the U.S. within two months of their baseline assessment. Migrants and non-migrants did not differ with regard to body mass index, waist circumference, or waist to hip ratio at baseline or at follow-up. It is feasible to conduct a transnational, longitudinal study of two cohorts of Filipinos. This design provides important pre-migration information, is analogous to a natural experiment, can be upscaled, and allows for a rigorous examination of immigrant health.
one year) compared with 26.5% for U.S.-born adults. 7 This observation of immigrants having better health indicators is sometimes called the "immigrant health advantage. "
Yet, studies indicate that this advantage often disappears with time in the U.S. Data from the same NHIS study show that obesity prevalence increases with duration of residence. For example, the rates were 8.1%, 10.8%, 14.6%, and 16.4% for immigrants with less than one year, one to five years, five to nine years, and 10-15 years in the U.S., respectively. 7 A widely adopted interpretation of these patterns is that obesity increases with acculturation. [8] [9] [10] The basic premise is that immigrants adopt what are thought to be prototypically American diets and physical activity patterns over time, and that these behaviors contribute to obesity. Some evidence for dietary changes among Asian immigrants has been reported. 8, 11 Yet, there are other plausible explanations for these changes beyond acculturation that have been inadequately studied.
One alternative explanation is secular trends. Perhaps these increasing rates of obesity among immigrants simply reflect historical increases in obesity worldwide. Stated another way, the counterfactual is whether rates of obesity would rise even if these immigrants had never left their home countries. Indeed, many countries have seen increases in rates of obesity. 12, 13 Some of these increases are likely related to broader societal changes, including the presence of multinational corporations, social media, and globalization of the food supply. [14] [15] [16] Studies of immigrants often fail to consider more global, transnational effects because they simply are not designed to do so. To study this process, one needs to have not only a cohort of immigrants, but a comparison cohort of non-migrants who remain in the sending country. This provides a necessary (but not sufficient) element in the design to allow for the assessment of secular trends.
An ideal dual-cohort design would include two additional features. First, the study must be longitudinal. Cross-sectional studies cannot adequately track how obesity changes with duration of residence. Cross-sectional studies also raise the extremely problematic concern that duration (i.e., time in the U.S.) is confounded with other temporal factors, such as age, age at entry, and historical period. [17] [18] [19] The few longitudinal studies that exist do not provide a consistent picture of the relation between duration and obesity. For example, one study followed youth, ages [11] [12] [13] [14] [15] [16] [17] [18] [19] , and found that the body mass index (BMI) rises with age, but it is not clear if this was an age or duration effect. 20 Another longitudinal study of Hispanic and Chinese immigrants, ages 45-88, noted subgroup variations. 21 Duration was associated with BMI and waist circumference among Mexicans, but not among other Hispanics or Chinese. Thus, there is need for further longitudinal research.
Nevertheless, longitudinal data are not enough. Studies of immigrant health should ideally begin prior to migration, in the country of origin. A handful of studies consider these issues, including studies of Mexican migrants to the U.S. and Russian migrants to Israel, [22] [23] [24] although these studies are extremely rare. Pre-migration information is critical if the claim is related to acculturation. After all, if the central claim is cultural change, then one must have initial information about individuals' baseline culture and behaviors. For example, if an American diet is partially characterized by eating fast food, 25 then one would want to know how much fast food is being consumed in the country of origin.
Baseline data collected in the country of origin is critical given globalization. For example, the McDonald's restaurant chain serves 68 million people in over 119 countries daily. 26 This is not a recent phenomenon. For instance, the first McDonald's in the Philippines opened in 1981, and the corporation now has more than 400 restaurants there. Furthermore, McDonald's is but one of several fast food chains. A more popular chain in the Philippines is Jollibee, which serves hamburgers, fried chicken, and spaghetti. The point here is that American companies are selling American products in other countries, and local businesses in those countries are developing products that mimic American products. 15, 16 These observations raise serious questions about whether acculturation represents the adoption of new "American" practices since some behaviors may have begun pre-migration. There is no way to assess whether immigrant's behaviors actually change as a result of migration without pre-migration data.
One of the most important and comprehensive studies on these issues comes from the Mexican Family Life Survey (MxFLS), which was a nationally representative sample of Mexican adults. Their longitudinal follow-up included respondents who stayed in Mexico, as well as those who emigrated to the United States. 24 However, the findings from Mexican migrants cannot be extrapolated to other immigrants, especially to immigrants coming from countries that do not share a border with the U.S. As noted by the authors, this geographic proximity seems to lessen the healthy immigrant effect among Mexican migrants compared with migrants from other countries. 24 That is, there may be less of a health difference between migrants and non-migrants coming from Mexico compared with other countries.
Herein, we build on this body of research by studying migrants from the Philippines. This country provides an informative setting for such research. Many emigrants leave the Philippines to settle overseas each year. In 2010, there were an estimated 9.5 million Filipinos living in other countries, with about 3.2 million in the United States alone. 27 Among Asian Americans as a whole, Filipino Americans are the second largest ethnic group, just behind Chinese Americans. 28 Further, the Philippines has had strong ties with the United States since the late 1800s. An example of these ties is the recognition of American English as one of the country's two official languages. This paper reports on the execution of a pilot study designed to address these limitations. The main goal was to assess the feasibility of implementing a dual-cohort, transnational longitudinal study. This approach to studying immigrant health is novel given the considerable logistical challenges of studying migration from one country to another.
The study was conducted as a partnership with the Commission for Filipinos Overseas (CFO) and the Occupational Health Nurses Association of the Philippines (OHNAP) with university-based researchers. The project is conceptualized in two broad phases (Figure 1) , with the initial phase designed to gather input from stakeholders, develop a shared agenda, and evaluate research strategies. This pilot study is part of the first phase. In the future, we hope to obtain support to enact the second phase of this project, whereby we upscale the pilot study and produce research findings that ultimately contribute to policy and interventions that may benefit members of the Filipino diaspora.
Methods
Study design overview. Our pilot study followed two cohorts (migrant and non-migrant) over one year. Both cohorts had a baseline assessment in Manila, Philippines. The nonmigrant cohort remained in the Philippines throughout the duration of the study and was assessed at three time points: baseline, three months, and 12 months. The migrant cohort left for the U.S. within two months of the baseline (the majority within two weeks), and follow-up data were collected from them in the U.S. Migrants were assessed at six time points: baseline, three months, five months, seven months, nine months, and 12 months. The three-month follow-up corresponded to approximately a month or two after the migrant arrived in the U.S. Because migrants are highly mobile, we assessed them frequently within the U.S. in order to facilitate retention within the study and to ascertain the degree of internal migration within the U.S. To avoid respondent fatigue, not all data were collected at every wave.
This study received human subjects research approval from UCLA and the University of Washington.
Recruitment. Migrants (n=27) were recruited from the offices of the Commission on Filipinos Overseas (CFO), the Philippines national agency that regulates all legal, permanent exits from the country. Migrants regulated by the CFO plan to settle permanently in another country and exclude temporary workers and students. The CFO requires that all emigrants attend a two-hour information session (pre-departure orientation seminar) which can only be taken after the migrant has secured his or her visas and all other formal approvals for exit. Usually, individuals attend this information session a few weeks prior to departure, when they plane tickets or other travel documents are already in-hand.
With the approval of the CFO, our study recruited participants from this information session. Inclusion criteria for study participation were plans to emigrate to the U.S. within the next four months, residency in the Philippines for the past five years, Figure 1 . Process and Vision ability to speak English or Tagalog, and age of 21 years or older. Individuals were informed of the study procedures and invited to participate at the CFO office in Manila. Informed consent and study procedures were conducted in a private research office located about 20 minutes from the CFO office.
Non-migrants (n=26) were recruited in several ways to assess the feasibility of different recruitment strategies. The first was to find a control participant matched on age (within five years), gender, and educational level. Migrants were asked to pass information regarding the study to people who fit the matching criteria for potential inclusion into the study. The second method was to recruit visitors to the CFO office who had no immediate plans to emigrate but were seeking information related to migration. The third method was via convenience sampling of people working or living in Manila. The inclusion criteria were similar to those for migrants, except that non-migrants must have no plans to emigrate within the next two years. Participants provided informed consent and data at a private research office as noted above.
We did not obtain reliable information regarding non-responders due to a logistical issue. Accordingly, we are unable to calculate response rates.
Process challenges and strategies. Our study included challenges typical of all studies (e.g., retention) as well as some unique ones. Box 1 summaries some of the key challenges and strategies employed to overcome them. We highlight several of these issues below.
Partnerships. Our study involved both governmental (CFO) and community partners (OHNAP) in another country. These partnerships made our study possible, but also presented several challenges. Some were minor (e.g., coordinating across time zones), while others were more complex. An important one is the fact that governmental and community agencies are there to serve their constituents and not often vested in doing basic research. Therefore, it was quite important that the researchers meet periodically with CFO and OHNAP staff and leaders to collaborate on the research aims, ensure common goals, and update on progress. Further, governmental agencies do experience changes in leadership related to election cycles, and we cannot overstate the necessity of meeting face-to-face with new leaders to build trust and find common ground. We were very fortunate to have worked with such thoughtful partners who appreciated the scientific process and were generous with their time and insights.
Retention. To minimize loss of follow-up, we asked for the participants' contact information in both the Philippines and the U.S., as well as contact information for family and close friends. Participants were also provided with cell phones (migrants) or pre-paid cell phone minutes (non-migrants) to facilitate contact. We further maintained contact via a newsletter, birthday cards, and webpage. Participants received a modest monetary incentive based on the wage payment method, 29 adjusted for their location (i.e., Philippines or the U.S.). Additionally, migrants were contacted every other month to obtain updated contact information.
All staff members with participant contact were born in the Philippines (regardless of whether the staff were in the U.S. or the Philippines). This was critical in order to maximize the principles of respect and cultural familiarity with participants. This was especially important for our U.S.-based staff. Although one can be of Filipino heritage or fluent in Tagalog, these surface characteristics do not ensure that someone understands Box 1. 30 Moreover, there can be subtle differences in cultural values and expression that may be more easily communicated or recognized by someone born in the Philippines. Accordingly, all of our staff who had direct contact with participants were either Filipino (i.e., remained in the Philippines) or born in the Philippines. Among the latter, all had been to the Philippines within the past five years.
CHALLENGES AND STRATEGIES FOR IMPLEMENTING THIS
Translation and language. All questionnaire materials were initially developed in English, then translated into Tagalog. Our goal was not simply to produce instruments that were semantically equivalent to their English versions but also psychometrically sound. In addition, we wanted an instrument that reflected the context of an interpersonal interaction between Filipinos. That is, we wanted an instrument that was more conversational than formal because of concerns that an overly formal instrument could encourage response bias (e.g., excessive formality might cause some participants to avoid speaking about sensitive topics). Accordingly, we used a collaborative iterative method for translation rather than the conventional translation-back translation method. 31 Three bilingual people in the United States independently translated our instruments. One translator taught Tagalog language classes at a university, another was a nurse and professional researcher, and the third was a local Filipino community leader who taught Tagalog in community-based settings. A fourth person-bilingual and with a degree in linguistics-compiled all three translations and selected the version of the translation (on an item-by-item basis) that appeared to be (1) the most conceptually consistent with the construct being measured; and (2) the most appropriate for an in-person interview (for example, some translations were written in too formal a manner). This compilation was then reviewed by all of the translators and the research investigators for further commentary and revision. The instrument was pilot-tested in the Philippines and amended before the instruments were finalized.
Data collected. The study collected a wide variety of information, beginning with a five-hour in-person baseline assessment. This included: (1) a 24-hour dietary recall and a food frequency questionnaire; (2) waist and hip circumference, height, and weight; (3) blood pressure (Omron brand electronic blood pressure machine); and (4) a questionnaire assessing demographics, psychosocial stress, discrimination, mental and physical health, acculturation, homesickness, and social desirability reporting bias. Additionally, physical activity was assessed with an accelerometer (New-Lifestyles, Lees Summit, Missouri) over one week. These measures were all assessed in-person for non-migrants for the duration of the study. For migrants, all baseline assessments were administered in-person and follow-up assessments were administered either inperson on over the telephone. Dietary information was obtained by a dietician, while blood pressure and anthropometrics were taken by a nurse. All staff collecting data received intensive training by the investigators (blinded) to ensure that standardized protocols were followed. Presently, we report on basic demographic characteristics and indicators of adiposity.
Analyses. We used chi-square and two-sample t-tests to compare the migrants and non-migrants on baseline characteristics. We used analysis of covariance to evaluate whether migrants and non-migrants differed in BMI, waist circumference or waist-to-hip ratio at baseline, adjusting for age and gender, or differed in change over time in these measures, adjusting for age, gender, and baseline measurement.
Results
The study achieved a retention rate of 96% (51/53) over the duration of one year. One participant was lost in each cohort. One participant suddenly lost contact with the study and all of his network members after three months for unknown reasons. Another person declined to continue participation after six months due to a busy work schedule. Both were young males. Table 1 shows descriptive statistics of the sample at baseline (prior to migrants leaving the Philippines). Migrants and non-migrants did not differ with regard to mean age, educational level, or times lived abroad. However, migrants were more likely than non-migrants to be male, speak English at home, and report speaking English well or very well.
Migrants were less likely to be currently employed. About a third of the migrants were unemployed because they were about to leave the country. About 11% of migrants reported that they already had a job waiting for them in the U.S. (not shown).
About 44% of the migrants left for the U.S. within two weeks of the baseline assessment, with the remainder leaving within two months. The vast majority (88%) of non-migrants had no plans for leaving the Philippines.
The migrants had wanted to move to the U.S. for 10 years on average. About 26% reported that they were "very well prepared" and another 77% reported that they were "somewhat prepared" for their moves. About 74% of the migrants said that they would definitely return to the Philippines within the next two years. About 11% actually did return to the Philippines within one year. Table 2 summarizes BMI, waist circumference, and the waist-to-hip ratio at baseline and one-year follow-up for the two cohorts. Migrants and non-migrants did not differ on BMI, waist circumference, or waist-to-hip ratio at baseline, adjusting for age and sex. Non-migrants showed a significant increase in BMI over one year (+0.4 k/m 2 ; SD=0.6; p<.05), and migrants showed a non-significant trend towards increase (+0.2 k/m 2 ; SD=1.6; p>.05). Neither cohort had significant changes in waist circumference or waist-to-hip ratio over one year. Migrants and non-migrants did not differ with regard to change over time in BMI, waist circumference, or waist-to-hip ratio, adjusting for age, sex and baseline measurement.
Discussion
The goal of this pilot study was to evaluate the feasibility of conducting a dual-cohort, transnational, longitudinal study. We recruited both a migrant and non-migrant cohort and retained 96% of participants over one year. Although our sample size is small, our preliminary observations provide interesting ideas for future work given the rarity of pre-migration information.
One observation concerns the use of English language. Language is often used as a measure of acculturation, with the presumption that use of English represents Within the next 1-2 months .97 a Change within groups was assessed using paired t tests. Adjusted difference at baseline was adjusted for age and sex. Adjusted difference in change over time was adjusted for baseline measure, age and sex.
acculturation. 32 This is a more complicated proposition in the case of the Philippines, where English is regularly used in business and educational contexts. It is striking that half of the migrants and a quarter of the non-migrants use English at home within the Philippines. One might presuppose a preferred usage of English in business settings to communicate with colleagues. Yet, the use of English in the home setting seems to be more related to the (historical and present-day) penetration of English into everyday life (i.e., television, radio, cinema, literature, advertising). This observation opposes conventional assumptions within the immigrant health literature that English language is a marker of acculturation to a new country. 32 Additionally, a large majority of the migrants reported being able to speak English well or very well. This high level of English proficiency may be partially related to migrants' preparation for their journeys. Migrants noted that they had wanted to move to the U.S. for many years, a decade on average. Because migrant participants had visas to permanently settle in the U.S., it seems reasonable to presume that participants actively learn about and prepare for life in their new country as much as possible prior to migrating, rather than simply being empty vessels, passively acculturating only after migration.
About a quarter of migrants felt very well-prepared, while most felt somewhat prepared, and a small minority felt unprepared. We do not have detailed information about the nature of this preparation; future studies should consider incorporating more comprehensive measures of migration preparedness. Indeed, there are many businesses within the Philippines that develop classes that specifically prepare people for travel, work, and settlement in the United States. Some of these classes are specific to occupations (e.g., nursing), while others are more for everyday life. Preparation for emigration can be considered the acquisition of cultural capital. In general, higher levels of capital (such as social capital, human capital) are related to improved health. 33, 34 This suggests the hypothesis that greater pre-migration preparation may be related to better health outcomes. 23 These findings highlight the value of collecting pre-migration data. As noted above, many migrants reported fluency with English while in the Philippines. Had we only observed data post-migration, as is commonplace among studies of Asian American immigrants, we might assume that those migrants acquired proficiency in the U.S. Yet, data showing that many immigrants report proficiency with English in their home countries requires a re-examination of our assumptions.
Another interesting observation concerns return migration. The literature on Asian American immigrant health has remained relatively silent on this topic, although it is gaining traction in studies of Mexican migrants. [35] [36] [37] At baseline, three out of four migrants said that they would "definitely" plan to visit the Philippines within the next two years, while another 22% said "maybe. " Over the course of one year, we found that 11% actually did return. We had expected no returns in this short period because travel to the Philippines can be very expensive and very challenging for people who are starting new jobs.
Most studies of acculturation assume that once in the U.S., the immigrants lives are shaped by exposure to American norms. But the process of return migration suggests that for some immigrants, their lives are shaped by the dual exposure to both American society and that of their parent countries. Analytically, it suggests that there may be an interaction between acculturation measures and return migration, such that the effects of acculturation measures (such as duration in the U.S.) may be attenuated among those who frequently return to their home countries compared to those who do not return.
In debriefing, one migrant mentioned returning to get married while other participants cited business travel. These anecdotal observations suggest additional questions for future inquiry. Business travel, for example, raises questions about the validity of other measures, such as income, which may be more complicated for individuals earning money overseas. Similarly, in the case of marriage, it was not clear that the participant's spouse would be able to emigrate to the U.S. in the near future. Therefore, standard questions about things like marital status may not capture the complexity of social relationships that may be dispersed over multiple countries. More generally, future work should consider the effects of social networks and settlement in ethnic enclaves as potential moderators. 38, 39 In future studies, there is one additional issue related to temporal change that could be considered. We have discussed how duration in the U.S. could represent not only acculturation, but secular trends. There is at least one other interpretation of duration effects related to social stratification. Immigrants are not merely sojourners who are warmly received in a new country. Instead, immigrants enter a socially stratified society. 40 In the U.S., immigration policy has historically been tied to race and ethnicity. 41 In the case of Filipinos, they are suddenly given a new identity as Asians, and may become subject to racial bias. 42 Accordingly, the longer they stay here, the greater the potential exposure to discrimination. 41, 42 Hence, duration may not simply be a proxy for age, acculturation to an American life or secular trends, but can also represent greater accumulation of social stressors and allostatic load (the wear and tear on body systems related to chronic stress). 43 There is a long history of stress research among immigrants, [44] [45] [46] but this literature is less developed with regard to the study of obesity. 47 One possible extension is whether the stress of minority status over time might explain the increase of obesity with duration. 47 Indeed, a recent cross-sectional study showed that obesity rose with duration only among Asian Americans who reported racial discrimination; among Asian Americans who reported no discrimination, there was no relationship between obesity and duration. 48 Overall, we found no statistically significant differences between migrants and nonmigrants with regard to changes in BMI, waist circumference or waist-to-hip ratio over one year. This null finding is possibly due to small samples, but not surprising for a one-year study. Within non-migrants, there was a small and statistically significant increase in BMI, whereas among migrants there was a small non-significant increase in BMI over time. These analyses are too preliminary to draw any conclusions, but the trends towards increasing BMI across both cohorts are consistent with the hypothesis of secular changes in obesity. 1, 14 The study has other valuable features. It is focused on a single ethnic group. This is useful because prior research has criticized studies that aggregate all Asian ethnic groups without attention to within-group heterogeneity. Additionally, the study was culturally tailored to this group. We did not attempt to back-translate our instrument from Tagalog to English. Instead, our translated instrument was vetted through a collaborative effort that involved about 12 people in two nations throughout its development over six months. As noted above, this cultural tailoring was not merely in the translation and adaptation of instruments, but incorporated into the hiring of research staff who had first-hand knowledge of the Filipino immigrant experience.
The cultural tailoring was one of several strategies used to maximize retention in the study. We believe that each of our strategies was useful in retention, although probably the most important strategy was contacting migrants every other month. One migrant moved four times over 12 months, and would probably have been lost to follow-up without this regular contact. Frequent contact also helped build rapport.
A limitation of our pilot study was related to the non-representative sampling of migrants. For future work, we plan to recruit participants through stratified random sampling of households, which would improve generalizability and reduce sampling bias. An additional limitation is that we cannot randomize individuals to migration or non-migration, limiting our ability to make inferences about the counterfactual (i.e., would migrants remain the same if they did not emigrate?). The lack of randomization raises questions about selection bias. However, we can employ propensity score matching to mitigate some concerns about selection effects. 49, 50 We believe that the dual-cohort design provides a useful framework for future studies of Asian American immigrants and facilitates the study of new research questions. These questions include basic information as to what is known pre-migration and the effects of return migration. This framework can be applied to examining the diaspora of immigrants (e.g., Filipino migrants to Canada and Japan). Comparing migrants and non-migrants allows for assessment of acculturation versus secular trends. With the globalization of products, media, tastes, and behaviors, 14 it is more important than ever to consider the effects of secular trends when studying the health of migrants.
